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(54) DC-TO-DC CONVERTER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a DC/DC converter circuit 
for realizing DC/DC conversion by turning on/turning off the input 
voltage, in which the high conversion efficiency is realized, while 
supplying a low voltage. 

SOLUTION: A DC/DC converter circuit is provided with a level shift 
circuit to generate the voltage lower than the input voltage by the 
specified value, a power supply generating circuit to generate the 
floating power supply having the magnitude of one half of the 
difference between the input voltage and the output voltage of the 
level shift circuit, a capacitor to achieve the charge-up by the 
floating power supply generated by the power supply generating 
circuit, and a driver circuit 30 to supply the drive voltage to be 
generated by the charging voltage of the capacitor to a main 
switching element Q1 according to the action control signal, and to 
supply the floating power supply generated by the power supply 
generating circuit to the main switching element Q1 as the drive 
voltage. 
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yTZ>*-t >X-f y3 L >tf&¥&mZ.Z>ZLii-Z. DC- 
D C ^Hfrt" 2> D C - D C P > A- f [5|g§ C & 1» 
T. 

A^mi£<fc os«<Dtt»E®timff ££f£-r & u^->x 

(C<fc Dt)8Sn«IlliE*/'f >x< y^>tfm^z 
[MSB 2] «if^©IWfi^(C^DTA*^ffi*^->^ 

7t*^'f >x< v^yi/m^zmrizziiT'. d c — 

T, 

LTZ> D C - D C P > A*-* HlgS. 
[W*JS3] »^1IB««DC-DC3>A*-^1hI 

ftTzmm&wiMX'X y^>?m : ?frmnt>nz>ii%\z 
ffiz.t>tiT. >x-r y^>ifm^<DW)^mmmn\z 

2>m 2 <Z> F ^< A08§£{i;l£ c t 

5 D C - D C P > A-* IhISS. 

tifA<=>ftT, XtimmtU^.)Uiyy FlHlK©Ui*«ffii 
cDII#M©;*:£££I$-p:7P-^ >^«2I>££jE£-r5 
SS2©«ai£fi£[5J8Si:. 

±IB|5]«B&SStlJX-r 5f >^*^ ^ns <t i* \Zffi 

ienx, ^-ox-r y^>?m?<Dmftmmmmzfo 

DT, ±IBm2©maS*figlH]gS<0^fiEfS7P-^^ > 
y«M*IS«)mBE<i:LT±fBI^«SE(it^X< y^>?m 

i- \z z> m 2 © f 5 -r a* @k t & m *. z z. t * . 
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1f £ DC-DC3 > A*-* 088. 
Ct»#JS5] W^JSl. 2X«3fB«©DC-DCP 
>A— ^IUSS(C*5t>T, 

m^£»&iHig8<D£irrs7P-5v ^-y> 

£ L Tffl H -5 «fc 3 fitfifc £ ft -5 £ i: £ . 

S D C - D C P >A— * @gs„ 
[«*JS6] if^Jai. 2X«3fB«<Z>DC-DCP 
>A*-^|eIgStC*3^T, 

10 mas^^iHigs**. 

AAttffitl^.U'V? F®g§©ffi73®ffi££A?3<!:L 

_tfB^l»^^A^^(5ig§ro^m«EESrA^<i:LT. ± 
SB^S«^(r^oT±IBX< -y^iittjSSK)^^- FT?P8 

S»!f£-f 3P >f>-y-,i:$tt5^2 <D + ^A->^|5lgS 

20 #m<fr^DC-DCP>A*-^lHlgS„ 

[W#JR7] l»*JS6|B*CDDC-DCP>A*-^|eI 

&®.frz> D C - D C P >A-*|§lg§„ 
[»*JB8] M**4IB«CDDC-DCP>A-^|hI 

^>^magsr. ^-r >x-r y^>i/m^<DmiPummn 

30 **fiK-r«lHlgS»maiiiLTfflv^J;3ic^figSftSc 
«fatnDC-DCa > A-* (Ugs. 

[tt#JS9] W*«4tB«©DC-DCP>A*-^[sl 

Wfi^fiSiiEigstss 2 wnai^figiHigso-eft^ft^ 

A*lEtl"<Jl'y7 F|5JK©m73*mi:?rA73a:L 
T, ^©^HtS^JcSeoTBSfflftf^-rsx-f >v^<i:. 

®x-r •y?^ffl^-r-5<h^»c^«»)f^-r'5P >^>-y-i: 

40 ±tBmi©+^A->^lH|gS(D5fe«*ffiS:A?3i:bT, ± 
IBfg*Ht*f (CfiEoTilBX-f ^^i«2Sffijf^^- FTP 

fflidf^-r-sx-r ^x-r y3-tfimfS.-?z>£z\zn 
nmft-r * p > 5* > u- 1 * wr m 2 © * * a -> ^ mm 

ttrnt-rz d c - d c p >a-^ sb. 

[S*JH10] «**9|B«<75DC-DCP>A-^ 

^ £ m> £ «fc 5 K #J J« £ ft £ £ -fc £ . 
50 ^mt-r-5DC-DCP>A-^tHlgS <> 
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immm 1 1 ] mxm i ~ i o KE*3*isnrn#> 

COD C - D C zi >A— 9 |e]g§(;;:fc (,>T. 

#Htt5D C -D C n >A*-^IiIS§. 

J5i;TAAtES*>*7t5N9 : t^MOSFET 
£{m*.3;i£T?> DC-DC^$rSlff-r-5DC-DC 10 

±.$ZW>ftMW{mmzmVT. Nft^MOSFET© 

Nf f ^MOS F ET©y- 
£ h*5-f A* ®g§<i:£ffii 
#gfc t-T & D C - D C 3 > A*-? HISS. 

(Si:TA*iffi*t>^7tSNft^l'MOSFET 30 
DC-DC^&£SHfrr-5DC-DC 

3>A— ^(Hlggic^T. 

A*{Hn>7 ; >U-$:3te«L-. *ntc«»T, g[A7J<8lrj 

bT^< iI<fc£ttt)>IbT^< utT, 7 0-f-f >^ 

ifEIWffflWi^KlSbT. ±aB«jS4*H(SO»-3± 40 
B2U173<B!)rJ>5 : >-^<7)3te««£E:S:, Nf tMMOSF 

e t hss^ K#is-t a h 5 -f a'ihik t * «*. * ^ 

D C - D C n >A— HISS. 
[0 0 0 1] 

C^^WS-r^S^^^] *f£?flte> A^«ffi^*>* 
7t2.^iTDC-DCM^t?TtSDC-DC3> 

ii5^^^)^S:^S-r-5DC-DCn>A'— ^[HliES 50 
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[0002] y - h p c Si'ct iiiigf fiJ. a 

C - D C a >A-^ESS<D^&5a*£i£S$!>T^ < £«gd< 
[0 0 0 3] 

[«£*©js«] s-hpctazcommmmmgiwizmm 

$n-5DC-DCa>A-^[5ISSTtt. PWM^^fT 

/t'ttiiS < fc -5 <fc 5 C b T H -5 „ 
[0 0 0 4] £(DDC-DC:J>A-*|H|S§tf>X-f 
>;7*^r?<i:bT, Nft^MOSFETSfflWCt 

^MOSFET©M«, :*>ffiiri#fi<, Wtitlfitt. 
<. tSS^-f >7y:77><3fc5lbTV>-5ft<»:<D* U y bfr 

[0 0 0 5] b:fr>b&#£>, Nft^MOSFET* 

< b&w-nfcr&e>-r. i^7-f>ot>t7i?(i -?-<*> 

^73^-|*>J;DfciiS^mjE£MOS F E T©y— biZffl 

[0 0 0 6] cn**ST*fc»C. «E*8fl5Tte. S 
I4i:^fi5lc, PWMWWHI8S1 o ocofgjrr^P 

V/Mfflfflmmzi&DT. Nft^MOSFETt«f£ 
Stl-S^W >X-f 7f 1 4*>*7t5Ct 

T*D C - D C^&£SlfT -f-5«fi)c£gg3 <h ^ICifco X, 
A 73 mffi £ A 73 t. b T*g5£«^JE £ £fiTr £ S^ftEgS 
2 0 0<fc. £5ete@8&2 0 0t/-f >X-f y^>i/m^ 
Q 1 «y-Xt©F B 1C^lte>nT. ^-f*-HDc-*j> 
LT«^^n^>^^t:lHlK2 0 0COni£\Z£.K)^ir-i? 
7->7°t53>r>itCc t, 0 1 5 {C^-T«t 
flMtfcffiH, PWMf&JflPlElSg 10 0 P WMSI 

wmn\zi&vx. a>^>-y-cc ©iEA>/-f>x-f7 
A'iag§3 o o tzmTLzmfczm-ox^z. 

[0 0 0 7] 77-f*-f — HDd 

«. /-f>X^yf>^Ql^*7LTH5iS 

t. mmft£>i>y2i!?>7>L\zmnzmffi<Dm&&ffi 
[0008] z\<ommzvt^. pwummmmzmc 

T, K7-f A'[HjgS3 0 O^V-XSJESrSKbTy- h 
{catjTS z\ it'^-f >X'f y^-yifM^f-Q 1 tfi3r~7 L 
T^-SWtC, 3>x>-y-Cc #ff-y777'L. Cin 
(Cj^ttT. PWMSlffllffl^JCJ^bT. H7-rA*lHlK3 0 

o*tn>5 ; >-9-cc <Dnm&miRLxy—b\zAj)?z> 
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[0 0 0 9] COJ^KLT. Hzfeit® 
g§2 0 0 <h*f >X-f y^^St^Q 1 (DV-X<h<DR3 
tC^W^nx. £5£{fc[Hl?82 0 OWftJEtciO^-^ 
7-v^ p -rsZ]>7 f >-ttCc £<£oT. N^Y*JUMOS 
FET£:*>£l±£/fc#l;;te ! &g£:&-5y- F@II££ 

fig-r & «t 3 k&s t t ^ -5 „ 
[ooio] sfc, m i 6fc^r«fc5^se*ft«feffl^ 

IsI^rom^SffiAt^co^lEVref KiiJJiLfc&fCte, 10 
n >x>1tCc £DC-DC3>A— ^Ih]8&CDHJ?J®EE 

[0 0 11] t&bS, DC-DC3>A-*[5]8ScDttj 

£ii}73U J5r5£©^JEVref «±«fcfc.S £%\Z u— 1"< 
)V*mt}-1rz>u>r%\s— ?\si&4 0 0 i. n>/iu— ^ 

084 0 O^D-W-^;US:tti^-r-S)t^tC. DC-DC 
n>A*-^Hg§Wdi^«JISrn>T ; >-y-Cc izfeMTZ 
Pft^MOSFETTM^MX-f y^yifm^ 

Q3t, u>rtu-j?m»4 o oeKtEBJ^flHW/w- 20 

U^;U$rtB*-r-5<i:#fC, ^^{blslSS 2 0 0 ia >x> 
UCc tWP B 10it)^«:^®f-r-5P^^^JUMOS FET 
TMSnsX^ •yf>i/i ; fQ4i:^iA5ui:t, 
D C - D C n >A— ^|5]g§©ffi^Sffi^m^<omiEVre 
f (CSUitUfc^fCtJ, 3 >^>+t"Cc ^DC-DC3> 

[0 0 12] ddT. S 1 6 »C^-rS£*fe«T«. 77 
MOSFETOtt)E^TcO^*VjN$^ctT^5a^* 30 
Dd Kft^T, NftMMOSFETTlSSns^ 
•5. 

[0 0 13] ^LT, PWM$ffl[H]gS 1 0 0<D%mtZ> 
PWMfWffllfi^KgE-DT. giA>Xl'7f>^ifQ4 

5 0 0$fe5S^SoT. PWMfllWflMJfcJ&UT 
^<>X-f y9->#3t=FQ ld^^T-Sxh^JCte, X< 40 

X-f y?>ifm?Q 2 ©y- F KA7JT* C iTIBJffig 
ffilU^ y^>^5ii^Q2£:*>;*-ti\ PWMaM^ 
ClSUT*^ >X-f yf>^*fQ 1 *t*>-r-5t^fC 

[0 0 14] 

[5!W^ftb«ko<i:-r^^] Lft>L&:#<&. 014 
C^Tft&gffiKft^T^&i. ££fc@&2 0 0©» 50 
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***** ^ ctt, siftawttT-r * 1 1» 3 nflj«[«t 

[0 0 15] f&fr^. 5fejeflS0»2 0 0 tt, ATJ^EE 

©* * $ (eft -r icflue s *^-r 5 *> & o . 

Ur7^ak- ^©Jf& = VinX I q + (Vin-Vou 
1 ) x I out 
Vin : A73HJEE 

Iq : U^TU^j.U-^CilMMHft 
Vout : V—J'Uifz.U—Znmfim.K. 
lout : i)=.7U3r3.U-$><Dmt)nffi 

iimzn, ^amikt>mmT2-r. dc-dchwn-- 
^uugsro^^i^^eT-rst^'Spga^^*^. c© 
ras^ttt. dc-dc3 >n—i?®?&<Dmjjnffi&fr£ 
<ttziiziz. v-7\s**.i'-5'<Dm i ktim*imz*i 

[0 0 16] ^^CIh1S§2 0 0©Jfi£«A73mffi£©T 

[0 0 17] -T&fc>^. ATJSBE^N^^^^MOS F 
E T ©ffi«j«flE+£5fe{b!ilB8<Z>|S¥TSJEE <*: 

iLL&t-mfcf&e»-r, s^bi@iK2oo oj^ti^j. 

U'-*) O^T«J£«ji^0.5VeS^T*-5^t^ 
<=>. A77mffi^<£T5-ti--5^:<h{Cfc^^75ta5-5. fto 
t« ££fcl3&2 0 O^&tt&Sg^TKM^S-a- 
^iritt^FpJBrc**. 
[0 0 18] -J, 016Ci1-«S«H dc-d 

iggS2 oo5fti&^ut^e, ^{buUK2 oo«i 

& fc «fc -5 D C - D C 3 >A'-^ tHJ8§©^ffcg|S$SC0<gT £ 
>tfm?Q 1 tbttfflT^SNft^MOS FET 

#5 vj&S)©t>©T&.5;i<h;fr>£. 5 v*«wmffiTK) 

[0 0 1 9] SiSTtt. 2~3VTl^t5tififfiflS 
Se^&Lt?^*^. r©<fc5ftftfl:JttLTil6 

c^-td c - d c 3 yn—5>m&\z®. ^TlISMt 

3*itfi&£i£<5*§^. DC-DCnWS'-^HI&OHiTjft 
ffiSttotn>f>*Cc fc^-v — ^777"T5Ci* 
/-f^-fy^mQlilT, 2~3Vffil 
©Nf t *^MO S F E T £f fflt 5. 
[0 0 2 0] L^-SJC, 2~3Vg|©Nft^MO 

SFETIt *>jast*^^<. «st-ar^esst>/h$<. 

H5:t(«t6t». ^tl^e.. 0 1 6 C^cTSEJfcficfli 
[0 0 2 1] *%Hfl«*^^^1f \z&frT fcZntzbO) 
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mzmm-tzmtzfrD c - d c n >rt-*m&v>m#& 

[0 0 2 2] 

[0 0 2 3] CCM^ttl^oT, ;*-f>X-f 
©£f£-f -5XD-5^ >y*ili$rffii!)«EEtLT^^S 

sssx-r v^ytfmTizi&ife-r&mzn y-y-i nmm* 

[0 0 2 4] f LT, ^©^fig^S-lxt^lCaboT, ^ 

■r * w mm m x -r ^ > i/m^wt » n -s <t £ tc, 

fi£iHiss<t> *<i vT-ytfmTomftfflwmmzm 
m*®Mm\£t LTmmmmmx-f y^>tfm=?-\z&t& 

[0 0 2 5] Z.(D£?izmi&2n2>*5£WC>DC-r>C 
&£©l|ffiffiuajE££fiKU Si!I£i£III8§tt, A73« 

)to7D-f-f >ymas*^f -s. 

[0 0 2 6] d*X£§ttT, n>^>it«. Sil^lHl 
K©tfiKt5 7D-r-f >ifnmiZ&Q3 L *r-zST-y7° 

-S^SimffiSr^'f >X< >y^>^TtC«^T-5Cl<i: 
[0 0 2 7] £CD<fc#. 12® F^-f A'lHlKtt, MW^ 

fiSBSS (fe-5^«m2««ag^|5igs) ©Mfl!7a 
[0 0 2 8] Z\<V£o\zLT. $li©DC-DC3> 
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[0 0 2 9] fLT, DC-DCH>A*-^(iIgS»tB* 

> if m^- £ m t i -5 ^1 <h *< T # £ <fc 5 \Z & £ . 
10 [0 0 3 0] f IT, ^&34^©[6]±£H-5£:(se>(;:PJ»i 

* mm t? ^ -s J: o (c & & . 

[0 0 3 1] *^<DDC-DC3>A-^@K 

zmfT?2>mf$.zmz>ii%\z$>-3T, x^m^om^. 
>x-r y^ytfmTizmifc-tz v^-i/m&t&ffi 

[0 0 3 2] Z\<Z>ffif$.&mZ>£Z\Z&r>T. ^-f>X'f 

mmmx-i y7->tfm?t)mv£>ft2>£z\z. a*«ee 

30 ^7D-f^ >f«ai*^^-r^M2»«as^iaiK 
>xi y^ysfmTnmyFMmmnizmtT. 

iiimjEt Lti^»ssixi' >y?->{fm?\zm!&?z>m 

2©h'7-1'A@Ki*M^ri:^*5. 
[0 0 3 3] ^OJ:3lC^^n^*5S^ODC-DC 

^7P-r^ >y«M*^-rs. 

40 [0 0 3 4] £*l£§ttT. K^-f AlaJSSte. ^^f>X 
[0 0 3 5] ^©i€T. 12© A*|hIK«. 12© 

tLrmmmmmx-i vj-yyn^zm&t* c t-c. 

[0 0 3 6] C©i5lCLT, *iiB©DC-DC3> 
7\'— ^ElKTtt. m&W.t>V»\^^WVi/7 MslKt 
50 lE^T©'h$^lS^@Ki:Sffi^T7D-T-Y > 
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[0 0 3 7] fbT, DC-DC3>A*-^[HJK©tB* 
> ^ SS^F * ffl l> -5 d i: *t -e £ 3 j; ^ tc ti Z . 

[0038] fit, &m$imv>fa±&m2>rci!>izmm 

[0 0 3 9] 

[oo4o] muz. ^mm<DDc-Dca>^—^m 

[0 0 4 l] £<D-£Mm\Z'&0$.%W<nDC-DCa> 

n-^iEigste. m2\z7ik-r£5tz;-bpcf$.}i\znm 

Sn5fc«T'*0. PWM$(lfflllElgS l 0 0©lSt5P 
WMHWS^ttCjSbT, Nfv^MOSFETflS 

T. A73SJ£Vin£A:tj£: LT, ^CDA^lSffi V inJ: D 

SSlOt, A^SJEVin.hl^;!^:? hEgSl OcotbTJ 
^JEEVinc t4A*tbX, -f© 2 ^coftffiWM^fitO 
A£££8f0 7a-5V >^i!i££j£-r Stifle. 

^IHK2 0i. X-f y^F*Wt->r$'|Hlgg2 0(0^77 

ior^csit^nt, y^a— kdc zft-LTmrnzti 

77 7 , t53>f>tCc t. 0 1 5 \ZmT£ofc\B}2& 

ffimz®.\,K pwummm^ 1 o o outs pwmh 

WmmzfoCT. n>5 i >-9-Cc OttJE^^-f >X-f y 

T» ^-f >X-f •y^>^m : fQ 1 wy-htcA^-T-5 H 

[0 0 4 2] CdT*. 77-f*-f-;^t-HDd 

tC, &ifcfr£<>:^^>XLfC^ft£®Sfttf>*18S£{6 

[0 0 4 3] i 3 I; l/^;^7 hiK 1 0 
04 CX-f >>^K*f ASSESS 2 0CD— #U£tS|£0S; 

[0 0 4 4] b^v-X MUggi ott. 0 3tC*-TJ:^ 
T&IUSS^fiEfCSEoT, A*«ffiVin«kt)S^CDU'<;i'-> 
7 h«JEVcrmpjfc*tt®l^£Vinc(=Viii-- Vcrmp) £ 
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b X ffl T & J; 5 K DlfPT 5 . 
[0 0 4 5] X-f y^K + ^/t-> ; $'[5i8S2 Ott. 

H4(C^-rJ:3lC. A73miEVint U^;U->7 h(HlS§ 1 
0©W*mjIVinc ££A7j£:bT, %M&2 1 (frtiiJj 

^•yf2 2i, StU^X-Cy?^ 2#B?b3<i:i*K:;fe 
HiWt3m 1 (On >^>+>- 23i, Sl«a>f>D- 
2 3<Z>3femf!EE£A7j£:LT. fBigg 2 1 ©fib^T-SIS 
iHI^ICftoTMIl COX-T y^2 2 tigUjfl^- KTgfl 
10 IBK)frr-5fl£2 WX-f y?2 4t, l2©X-f y^2 4 
*^i;^i:^lc3femi!)f^-r^)^2©n>^>-y-2 5<h£ 
HAS. 

[0 0 4 6] C©EK*M6fcttt>T. X< y^K^-VA 
v^IMlgS2 0«, A;^JEVin<tl"<,il^X blalSSl 0 

rotH73«ffiVinc <h(DM#M»Ai*££i#:3xo— ■r-f- 
[0 0 4 7] l^l/v-X hlelgSl Ott. 0 3 K:*-r<fc 5 

X hmffiVcrmp£»gcfflStT-5*86££«oT. fl-gB*^ 
20 <£fg^CftoTUTn^©U^;i/->X h«i£Vcrmp£^ 

TjSffiVin^M^nfcD. A^^ffiVin*t<g;T-rs«t 

[0 0 4 8] Sfc, X-f H + ^A->^(iIg§2 Ott. 

EI 6 tc^f J: 3 C PWMfOTf|5|g§i 0 0<Z>5&igT&P 
WM$fJ«{f^€:ffioT^lS^2©X'f y^2 2, 2 
3©Paffl*Wr^«fiK^S-5^<hfcBltlTa5-5. 
30 ^Hi§2 1 *#BS-r-5Ci^pJffilC^: 

0. f6Jg§§2 1 £<l;t£«^Kit^T®timm*J{fc£St| 

[0049] ^©,t5i;»«$ti5@ 1 (Dmmmxit, 

hmt& 1 0«. A^SffiViniD^cOI^^ 
;P->X F«)IVcriDpfc*tt<SVi«IEEVinc *^bTffi7J 
L. ;rtt£§WT. X-f •y?F + ^Av'3'[ilg§2 Ott, 
A?3*ffiVint WOVz/? hlslgS 1 0 K»tB7jSIEVinc 

40 [0 0 5 0]— 7j. F7'f/tlHlK3 Ott, PWMMfflli 
^ICJi&UT. >X-f yf>^ifQ 1 BV-XiE 
^^bT^-f >X< ~/9->{fn=f-Q l©y-h»CA* 

•5. Cl©<h^. 3>r>D-Cc(t X-fyf h'*t/V> 
^dIK2 0^e©«il«iSiSS:§lTT^^-^Ty7 p -r 

[0 0 5 1]«gtiT, F5-f A*[!S§3 0 tt, PWMHi 
ft^JCI&bT, a >x>1tCc »«)IS:SS?bT^'f > 

50 >x-f7f>WQiwy-H:, ^-f>X-f7f> 
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?m?Q i <?> y-xiEi:3>f>itcc omntntiaw 
[0052] iKDi^tcbT. mia>mmm-e\t. x-r 
t-. >x-r y^yymTQ i ©*>»f££$«pp-f a 

[0 0 5 3] ft#8ffiT'ffl^T^3££{fclElSS2 0 0 CO 

^<blHlgScom»m^x Vin+ (Vin-Vout ) x I ou 
t 

Vin :Xt>m&. 
Vout rtb^HEE 
lout : ffi?J«ti?t 

o coa*«. 

l^;i->:7 huHS&cotHKm^x Vin+X-f y^-F^-Wl 
in 

Vin :A^mffi 

<h&9. r (Vin- Voul ) XI out j £\,*omiz£Z> 
#*]■?**. 

[0 0 5 4] IC. <E3t5ffirT?ffl^T^-5£3t{fclH]ii&2 
0 0CO|*Tai£«0.5VgS-e$)-5colC^bT. #fPJ§ 
Tfflnsx-f s/5 1 F*-wt->*lHig8 2 oco«ffi^T« 
O.lVRTifeO, A:ftmi£Vin£t£3l5&$f5<fcDt>tec< 

tWStt^jxvinj T-MmtsftZffimnJjh, 
SScDffig^XVinj T«^^n-5^»«^J:D/h$< 

[0055] ztifr*>> miv>mmmiz'&o}i> se^s 
« <t o t> d c - d c &m & m & m n> z c l tt t? ^ -a j; 5 

f LT, DC-DC3>A— ^HSScDtti^mffi 
ef^>T3>f>D-Cc £ 3 1 7 -Steffi 

&oT*k Nft^MOSFETTi^nSi^-f 
>X-f 5»?>y^f-Q 1 <h l/T. m^cof&lflspcffjg&fc 

[0 0 5 6] 0 7 1C, *^«DC-DC3>A- ^@ 

[0 0 5 7] CCD^^m*. mCD*JS0i]T-<§*.£3 

T^-5„ f LT, X< 7? F 4=- A v- ^ dJKS 2 0 cov^f 
± X mffiffll ffi fcSSH^ * N -*>• * )VU O S F E T TMi)5jc S 

n^<t^-f >x-r>>^>y^Q i coy-xics^-r-s 

iifclC. F5-f A*|S]&3 ocoftfcDlC. PWM^I'ffillHl 

ss i o o<D%mt2>Y>wM.m'mmn\zi&Kx, x-f^ 

F * -V A 01188 2 Ocoy^xmffiffl!iai^^cOtH^« 
>X-f y^yi/X^Q 1 CDV-XSJECD^f ft 
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>&*a$?UT. ^-f>X-f7f>^fQl©ir- 
HcATJ-T* K5-f A-0K4 0£fitxStij££«oTU 
-5. 

[0 0 5 8] CCOfitfigldftoT, X-f y^F^-V'AS'* 
088 2 0C9ft-3 3>^>-9-2 5 £0 1 C0SIJg«»]T'«^.-5 

1 CD*iS0iJ-e{ix.-5!^^coa&ofcn>x>-9-Cc Rtf^ 
-f;f-FDc €:^BS-e^^i5fC^S. 
[0 0 5 9] ^co*JS«ajtcS£5i. 0 1 co jlSS«»JTi^S 
10 .iLfciSSSitEfSltfflcD^-f F DcdtTg.hfc 9, Cft 
lc«fc-5fiJ£|S$T#&< A7J@JEVin£MK: 

<£ o t>s \z d c - d c &m®m £ « * s c t ^t-^ s <t 

■5 lefts. 

[0 0 6 0] 0 8 *^©DC-DC3>A*-^|i 

[0061] z\(ommm\t, miommm'vmz.^y^ 
f e T-cmi&2nzmmmffiM7,-i yj-yym^Q 2 * 

[0 0 6 2] CCD^W^SitSX'r-v^>^m^Q2«. 

^-r >7,-i y^-yvm^Q i^>ntti:*7b. 
>w >x-r 7?>^?q 1 ^*x-r^«i:€r(c^->-r-5 

iz. M8<Dmm&i-eiz. mi<Dm&m<Dffif$.\zmx.T* 
pvfummm^i 0 0 z>pvfM%mmmzi&v 
t, stt^x-r k+^/i>'^ihiss2 oomtimfeo 

Q2COy-hlCA^-r-5h'7-f A'laJSS5 0 ZffiZZmfS. 
30 <&SoTti-5,, 

[0 0 6 3] Z.<D Y^-i A*lHlK5 Ott, P WM$ffl@S& 
1 0 OCO^H-r^PWMftiJSIffi^lC^UTH^'f A*I3K 

«%^^KbTI^»!S^X'r2/5 1 >^^Q2Wy- 

h tcA^j-r ^ c t-ummmffimx^ -7f>^?Q 2 s 

^-X^-&> PWMfSlffll|5l8§ 1 0 OCOfEtg-r-SPWMftflU 
m^lClSCT h* ^-f A*(@Ii^3 0 #t*-f >X-f y^>ifm 
^QlttyfZtZ^ X-f ■y5 L H + ^A>'^lHli^2 
0 COm^Sffi^SS?LTH«BliS!iSX'f ->^>^^Q 
40 2 C0y-McA?3-r-5^tT*l^fflS«Stl!X'f y^>ffm 

[0 0 6 4] dC0Hig^lxS£p<i:, 
*- KDd co^JII^T.kOfeN^v^^MOS FETCD 

c - d cm&%}m&nfnt>z> z\ t^T€r-5«t 5 fc^2>„ 

[0 0 6 5] 0 91C. *5I^CODC-DCn>A'— ^0 

[0066] zommmt, mvvmmwT'ffipLz?? 

-f *-f — ;P^-f^-— HDd ICf^AT. Nft^MOS 
50 FETT-miS.2n2>Wim&ffiM7>-1 v3->>f m=?Q2* 
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e costal -e . 
coo6 7] c<Dw\mmmmx^ 7f>fifQ2it 

>xi* 7f>!?*fQ l ^7t5tei:*>t5 

\z. m9<Dmmm-(:it. m7 <nmmm<DmmziaA.x. 

^S^&Afc-f 5^ 2 CDX-f y 3- H * -V A is* HISS 6 0 
<t. PWMSsffilelSS 1 0 0C0fgfg-r&PWMf&IiSMI*f CI 10 

[0 0 6 8] iOHM A08&7 0 fct. PWM^J^lHlgS 
1 0 0C05gJg-rSPWM©Jffll<B^f'JSi;TH^'f AIISS 
4 0#*< >X-f yT-yi/m^Q 1 £:*>-r 
«f*SHRbTH)B8«SX-f 7f>mQ 2 <7>y- 

t7St. PWM$iJfflllHlj?§ 1 0 0C05!ii-r-5PWM©]P 20 

CIS CT h* 5 -f A0SS 4 0 -f >X -f 9- > 
fQ 1 ^^-^-r-St^JC. f^ODX-f y^F^-fA^ 

> y si^q 2 * * > s 3 tcftf^-r . 

[0 0 6 9] CO*»«l:a5i:. 7 5-f*-f-^-Y 
KDd co«ffi($TJ:t)feN5 1 A'^Jl'MOSFETCO 
«JEP?T©7j/^/Jn£ t^CDT*, 0 7 COHSS^Jck 0 fcHK D 
C-DC*«»*€S«&SCijB»-r**«fc'3lCtt*. 

[0 0 7 0] 01 OK, *56^CDDC-DC3>A— ^ 30 

ieii^cofifi©*iS^j * mm? z . 

[0 0 7 1] C0?fcK0*H:. H8©|*ifi«£jffl«£Lr> 

mmijH : ?£»m-*f& 2 ©x-r y ^ F^wtS'j'BB 

6 0$ffl.tniMflioT, K 5^018 5 o*i. X 
•f y^F^Av^lIF^ 0CDffl7JSJEK:ttx.T\ CCD 
^20X-r >^H + ^/1>^I5Ii^6 0C9tii7J«JE£gJR 

[0 0 7 2] iiro^lSSWcft^W^Tfc. 08©*«0i| 40 
i: fBi&CD D C - D C Z> d i: #T 1* -5 . 

[0 0 7 3] 01 1 {C, *5g^C0DC-DCn>A*— ^ 

lejg&cofiijossiisey £ 0^-r s . 
[0074] commit, m8e>mm&nz'ftviiz 

fC, X'f y /list? m& 2 OCO^fgf^XD— y- 

-< >y«JI*PWM$(|ffl|5JK 1 0 0 onM.ii 
#D££«oTU3. C<D^^«^,t, PWMfgWlHlgS 
1 0 0<©«M£SUCfflS^fc<Tfc^ty.J;-5K:&-5. 
[0 0 7 5] @12i:, #fg91tf>DC-DCn>A-^ 

@Kcoteco*M^*0*-r-5. 50 
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[0 0 7 6] z\<Dmffiw\*> mwmm.w\zUot% 

\Z. ^2©X-f -y^K^vA^^lHlSSe OCD^^T-5 7 
O— 5V >y*jlS^PWMfti]ffll|HlK 1 0 OffifltH 

ffiesi o oonM.&m\zmmLfc<xhmts&o\zi3i 

[0 0 7 7] 013K, *5!^CDDC-DCn>A'— 9 

[0 0 7 8] d»*Sg««. 01 OCO*ifi0iJ»C«epi^ 
K, m2C0X-f H + t/V^BS6 0 (D^TS X 
P— 7-4 >y«M«:PWM0Jffll[5Ii^ 1 0 0C0«jHtbT 
m^zm&l&U-DT^Z. d<Z>*i)5£££g£<b:. PWM$1 
»HI8S1 0 0©*KS*JKffl«b&<TfcWtlJ:'3fcft 
£. 

[0 0 7 9] B**MMK:ftoT#«lSS8i9ibfca*, 

hm&g i o«03 izmvtzbvfcmzn&bw 

Myf h'*tA^@B2 0^2© 

[0 0 8 0] 

Cp>A— yislKTtt, tB&®*c9/h£i» k^-/7 F 
EIISt«ffil*TO/h*v»«»4«0ISt*ffl«f»T7P — 

[0 0 8 1] fit, DC-DC3>A*— 37[HlgSCOffl73 

^*^lC^oTfe, *^©$iJfflHC»jg^:^-1'>X-1'y^ 
> y S T * ffl t> ^ il t d< T ^ S J: 5 fC ^ S . 
[0 0 8 2] tLt. ^&xa*©|S]±£0£fc«e>(;:|ig»3 

s^x-i'^^>ysg^fii^e,nsi:€?{c : fo, i^^jc 
7 >y«in**j5£bTi^w»8itS!X'f ^^>y 

%bm & SI S T* ^ ^ .i; ^ (c is. Z> . 

[0iscoffl*/iia^] 

[01] #fE9§<Z>-*&£0i!-r;&£. 

[02] *5S^®Slg$nSS«(OgiK0T?*-5o 

[03] l^^;|/->7 MsJggCD— *Jfi0l|T»5. 

[04] x-i y^v^yny^m^-mmmx&z. 
[05] w^;p->7 MsiKcotecDjlSSW-eabSo 

[0 6] X-f ^^H + ^A^^HSSCOfflCOjIJieilT* 
•5. 

[0 7] *?&mn>m<r>mmmx'$>z>. 

[0 8] *»^COffiCO*Sfi09T**. 

[0 9] *%mv>mommmT'$>2>* 
[0i o] *5gHjcofi6(z>siJS0«-e^^. 
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[si 3] *§£W<Dm<D^mw-e$>z>o 


Dd 




[0i4] ft&&m<DmwmT*$>z>o 


L 




[015] KJ-fAHBORWHTftS. 


1 0 




[0 16] «*ft*<DttWBT*S. 


2 0 




[^^COtftBJ] 


3 0 




Q 1 >X< y7>ifm=? 


10 0 





[01] 



[0 2] 





#112 0 0 0- 1 9 7 3 4 9 



im3] 



[04] 





(11) 



000-197349 



[0 5] [0 7] 




IjHH 



-W-£ 



5 

9 

-R 

•< 




- IS 



II 



1 5] 



K 9 <f '< B B o s « 



[08] 



—I 



3 T 



2 



=T=3 Z 




HI 



P WMo- 



-TLTL 



PWM : /W U*C* 



Qa 



0* 



I PWM : n-u^c/y 
oy - * 



(12) 



#§8 2 0 0 0- 1 



[09] 



I [SJ-H* 




5 
S 

5 



i 



fi 



[010] 



* 










« 





— I 



3 T 



9 





(13) 



#§12 0 0 0-1 



1 1) 



[01 2] 



*. snotteftitfl 



—I 



5 0[ 



5 s 



3Hh I 




— £ 



3-HHI 



=$1 




r! 



■R 




1 



(14) 



#§B2 000-197349 



imi 3] 



[SI 6] 



*89JOtt<DStt'M 



1 




Ji 
-M 



rrr 



S S a « © S ?a 




